-2- 



CLAIMS PENDING IN THE APPLICATION 

1. (original): A method of forming a magnetoresistive sensor 
comprising: 

a) forming a first magnetic lead of magnetic and 
electrically conductive material; 

b) forming a second magnetic lead of magnetic and 
electrically conductive material; 

c) forming a junction between the first and second 
magnetic leads, the junction formed of a magnetic and 
electrically conductive material; and 

d) reducing the magnetic and electrical conductivity of an 
outer shell portion of the junction, thereby forming a 
constricted junction comprising a magnetic and 
electrically conductive junction core that is at least 
partially surrounded by the outer shell portion. 

2. (withdrawn by Examiner: OA of 3-14-06): The method of claim 
1, wherein the first and second magnetic leads and the junction 
are substantially coplanar. 

3. (withdrawn by Examiner: OA of 3-14-06): The method of claim 1, 
wherein the forming steps a) - c) include forming a single layer 
of magnetic and electrically conductive material, and forming the 
first and second magnetic leads and the junction from the single 
layer of magnetic and electrically conductive material. 

4. (withdrawn by Examiner: OA of 3-14-06): The method of claim 1, 
wherein the junction core includes a length defined by a distance 
separating the first and second magnetic leads, and a width that 
is perpendicular to the length and is substantially less than an 
average unrestricted magnetic domain wall width corresponding to 
the magnetic material of the junction core. 
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5. (withdrawn by Examiner: OA of 3-14-06): The method of claim 4, 
wherein the width of the junction core is approximately 20 
nanometers or less. 

6. (withdrawn by Examiner: OA of 3-14-06) : The method of claim 4, 
wherein the width of the junction core is defined by opposing 
side walls of the outer shell portion of the constricted 
junction. 

7. (original): The method of claim 1, wherein the reducing step 
d) includes implanting ions of a non-ferromagnetic element into 
the outer shell portion of the junction. 

8. (original): The method of claim 7, wherein boron, phosphorous, 
gallium, chromium, or arsenic ions are implanted in the outer 
shell portion of the junction during the reducing step d) . 

9. (canceled) 

10. (canceled) 

11. (canceled) 

12. (canceled) 

13. (canceled) 

14. (canceled) 

15. (canceled) 



16. (canceled) 
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17. (canceled) 

18. (canceled) 

19. (previously presented) : A method of forming a constricted 
junction for use in a magnetoresistive sensor to join first and 
second magnetic leads that are displaced from each other and are 
each formed of a magnetic and electrically conductive material, 
the method comprising steps of: 

a) forming a junction of magnetic and electrically 
conductive material joining the first magnetic lead to 
the second magnetic lead; and 

b) reducing the magnetic and electrical conductivity of an 
outer shell portion of the junction by implanting ions 
of a non-ferromagnetic element into the outer shell 
portion of the junction. 

20. (withdrawn by Examiner: OA of 3-14-06): The method of claim 
19, wherein the forming step a) includes forming the junction 
substantially coplanar with the first and second magnetic leads. 

21. (withdrawn by Examiner: OA of 3-14-06) : The method of claim 
19, wherein the junction core includes a length defined by a 
distance separating the first and second magnetic leads, and a 
width that is perpendicular to the length and is substantially 
less than an average unrestricted magnetic domain wall width 
corresponding to the magnetic material of the junction core. 

22. (withdrawn by Examiner: OA of 3-14-06): The method of claim 
21, wherein the width of the junction core is approximately 20 
nanometers or less. 
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23. (withdrawn by Examiner: OA of 3-14-06): The method of claim 
21, wherein the width is defined by opposing side walls of the 
outer shell portion of the constricted junction. 

24. (original): The method of claim 19, wherein boron, 
phosphorous, gallium, chromium, or arsenic ions are implanted in 
the outer shell portion of the junction during the reducing step 
b) . 

25. (withdrawn by Examiner: OA of 3-14-06): A constricted 
junction for use in a magnetoresistive sensor to join first and 
second magnetic leads that are each formed of a magnetic and 
electrically conductive material, the constricted junction 
comprising a junction core formed of magnetic and electrically 
conductive material, and an ion implanted outer shell portion 
that at least partially surrounds the junction core and has 
reduced magnetic and electrical conductivity relative to the 
junction core. 

26. (withdrawn by Examiner: OA of 3-14-06) : The constricted 
junction of claim 25, wherein the constricted junction is 
substantially coplanar with the first and second magnetic leads. 

27. (withdrawn by Examiner: OA of 3-14-06): The constricted 
junction of claim 25, wherein the constricted junction and the 
first and second magnetic leads are formed of a single layer of 
magnetic material prior to the formation of the outer shell 
portion. 

28. (withdrawn by Examiner: OA of 3-14-06): The constricted 
junction of claim 25, wherein the junction core includes a length 
that is defined by a distance separating the first and second 
magnetic leads, and a width that is perpendicular to the length 
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and is substantially less than an average unrestricted magnetic 
domain wall width corresponding to the magnetic material of the 
junction core. 

29. (withdrawn by Examiner: OA of 3-14-06): The constricted 
junction of claim 28, wherein the width of the junction core is 
approximately 20 nanometers or less. 

30. (withdrawn by Examiner: OA of 3-14-06): The constricted 
junction of claim 28, wherein the width is defined by opposing 
side walls of the outer shell portion. 

31. (previously presented): A method of forming a 
magnetoresistive sensor comprising: 

a) forming a first magnetic lead; 

b) forming a second magnetic lead; 

c) forming a junction connecting the first and second 
magnetic leads; and 

d) implanting ions of a non-ferromagnetic element into an 
outer shell portion of the junction. 

32. (previously presented): The method of claim 31, wherein the 
implanting step d) reduces the magnetic and electrical 
conductivity of the outer shell portion. 

33. (previously presented): The method of claim 31, wherein the 
non-ferromagnetic element is selected from a group consisting of 
boron, phosphorous, gallium, chromium, and arsenic. 

34. (previously presented): The method of claim 31, wherein the 
first magnetic lead, the second magnetic lead, and the junction 
are coplanar. 
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35. (previously presented) : The method of claim 31, wherein the 
forming steps a)-c) include forming the first magnetic lead, the 
second magnetic lead, and the junction from a single layer of 
magnetic and electrically conductive material. 

36. (previously presented) : The method of claim 31, wherein the 
junction includes a junction core having a length defined by a 
distance separating the first and second magnetic leads, wherein 
the length is less than an average unrestricted magnetic domain 
wall width of the magnetic material of the junction core. 



